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L15: Entry 1 of 1 



File: USPT 



Jun 2, 1987 



DOCUMENT-IDENTIFIER: US 4 669745 A 

TITLE: Apparatus for controlling steering angle of rear wheels of a vehicle 



Detailed Description Text (37): 

When the steering wheel 1 is in the central or neutral position, i.e., when the 
vehicle is running straight, the rear wheel steering judging mechanism I is in 
symmetry with respect to the vertical neutral axis (shown by one-dot-and-dash 
line) .circle. A the input shaft 25. 

Detailed Description Text (69) : 

A steering operation during running at high speed causes a large yaw rate, as well 
as a large lateral acceleration. It is, therefore, possible to control the cross- 
sectional area of the orifice by making use of the yaw rate or the lateral 
acceleration as the physical amount relating to the vehicle speed, in place of the 
vehicle velocity explained before. FIG. 10A shows an example of a yaw rate detector 
which is used for the purpose of detection of the yaw rate. As will be seen from 
this Figure, the yaw rate detector is composed of a rate gyro 251 and an electric 
system 252. The rate gyro 251 is fixed to the chassis 30 at a position of centroid 
of the latter and is designed for detecting the yaw rate r which is the angular 
velocity of the vehicle body 30 about a vertical axis. The electric system 252 is 
adapted to supply a voltage to the rate gyro 251 and to produce a yaw rate signal 
by amplifying the signal from the rate gyro 251. The yaw rate signal is delivered 
to the microcomputer 130 as shown in FIG. 8A. The rate gyro 251 and the electric 
system 252 are arranged such that the yaw rate signal takes a positive value when 
the yaw rate r is produced by clockwise yaw of the vehicle about a vertical axis in 
response to clockwise rotation of the steering wheel 1, and a negative value when 
the yaw rate r is produced by counter-clockwise yaw of the vehicle about the 
vertical axis in response to counter-clockwise rotation of the steering wheel 1, as 
shown in FIG. 10B. The microcomputer 130 operates to maximize and minimize the 
cross-sectional area of the orifice when the absolute value of the yaw rate signal 
is large and small, respectively, whereby the steer angle of the rear wheel is 
controlled as in the case of the second embodiment. 

Detailed Description Text (142) : 

FIG. 20A shows the state of the rear wheel steering judging mechanism I and the 
actuating mechanism attained when the steering wheel 1 is held in the neutral 
position for keeping the course of the vehicle straight. 

Detailed Description Text (143) : 

In this state, the input shaft 25 is not rotated but is held stationary, so that 
the coiled spring 1122 is allowed to expand to its .full length. In this case, no 
relative rotation is produced between the pinion 1132 and the pinion 1161 so that 
the torsion bar 1151 is not twisted. Therefore, the control valve shaft 1151a does 
not rotate and is held in the neutral position with respect to the rotary valve 
1152. Consequently, the power steering fluid 66 supplied from the vane pump 61 is 
returned to the oil tank 62 through a return port which is formed between the 
rotary valve 1152 and the conrol valve shaft 1151a. In addition, although the left 
and right power cylinder chambers 1171L and 1171R are kept under a pressure, no 
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pressure difference is produced between these chambers because there is no flow of 
oil. Consequently, no force which would drive the power piston 1172 is produced. 

Detailed Description Text (158): 

On the other hand, the clockwise rotation of the input shaft 1201 causes the 
cylinder 1222 to rotate clockwise from the position shown in FIG. 23A, as shown in 
FIG. 23B FIGS. 23A and 23B are explanatory sectional views. As a result of the 
clockwise rotation of the cylinder 1222 (direction of arrow in FIG. 23B, the volume 
of the left cylinder chamber 1222L is decreased to increase the pressure therein 
slightly, while the volume of the right cylinder chamber 1222R is increased to 
reduce its internal pressure slightly. In consequence, the working oil 1117 flows 
from the left cylinder chamber 1222L of the higher pressure to the right cylinder 
chamber 1222R of the lower pressure, through the groove 1242L, left by-pass conduit 
1223L, orifice 1225, right by-pass conduit 1223R and the groove 1242R. This flow of 
the working oil produces a damping force corresponding to the speed of rotation of 
the cylinder 1222, such as to urge the vanes 1228, 1229 clockwise, causing the 
rotor 1227 to rotate clockwise. The clockwise rotation of the rotor 1227 acts to 
rotate the spur gear 1233 in the same direction through the shaft 1232. When the 
speed of rotation of the cylinder 1222, i.e., the speed of rotation of the input 
shaft 1201, is high, a large damping force is produced in the oil damper. This 
damping force overcomes the resetting force produced by the springs 1214, 1215 and 
causes a counter-clockwise rotation of the spur gear 1234 through the spur gear 
1233, in response to the clockwise rotation of the rotor 1227. As a result, the 
spur gear 1218 is rotated counter-clockwise to largely twist the springs 1214, 
1215. Therefore, when the steering wheel 1 is quickly rotated clockwise, the output 
shaft 1235 rotates counter-clockwise by an angle corresponding to the rotational 
displacement angle of the steering wheel, in accordance with the transfer function 
expressed by the formula (7) . 

Detailed Description Text (172) : 

A detection circuit 60 for detecting the rotational displacement of the steering 
wheel includes a linear resistor 602 and a slider 604 which in combination 
constitute a linear potentiometer SP fixed to the vehicle body 30. The slider 604 
is connected at its one end to a gear accommodated by the gear box 3. A rotation of 
the shaft 2 in response to the angle . delta. h(t) of rotation of the steering wheel 
1 is converted into a linear motion of the gear connected to the slider 604, by 
means of the motion converting mechanism such as a rack-and-pinion accommodated by 
the gear box 3. The linear potentiometer SP of the detecting circuit 60 detects 
this linear motion as a displacement corresponding to the angle .delta.h(t) of 
steer of the steering wheel 1, and delivers a corresponding voltage signal as a 
displacement signal D. For the simplification of the description, an assumption is 
made here that the steering wheel 1 is being continuously operated in the form of 
sine wave at an angular frequency .omega.. In this case, the angle .delta. h(t) of 
rotation of the steering wheel is expressed as . omega. t, so that the rotational 
displacement of the steering wheel from the neutral position, i.e., the position 
for straight running, is expressed as . delta . h . sub . 0 sin . omega. t, 
where . delta . h . sub . 0 represents the amplitude of the steering wheel. In 
consequence, the displacement signal D delivered by the linear potentiometer SP 
takes the form of a continuous voltage signal D=D.sub.O sin .omega. t having the 
amplitude D.sub.O corresponding to the amplitude of the steering wheel and having 
an angular frequency. 

Detailed Description Text (183) : 

The flow rate control valve SV is constituted by a spool valve having a cylinder 
provided with inlet and outlet ports and a spool which is axially movable in the 
cylinder. The positional relationship between the spool and the outlet port is 
changed in accordance with the control signal from the signal processing circuit 
1300, so that the area of the restriction is changed to control the flow rate. 

CLAIMS : 
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5. An apparatus for controlling steer angle of rear wheels of a vehicle according 
to claim 4, further comprising a pinion adapted to be rotated by the operation of 
said steering wheel, wherein said first and second members are constituted by first 
and second racks meshing with said pinion in a position of symmetry with each other 
with respect to said pinion. 
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File: PGPB 



May 27, 2004 



DOCUMENT-IDENTIFIER: US 20040099469 Al 
TITLE: Vehicle steering control device 



Detail Description Paragraph : 

[0043] It should be noted that the gain, Kg in the expressions (1) and (2), may be 
reduced in response to increasing of an index indicating a degree of turning of a 
vehicle such as a yaw rate of a vehicle, a rotational position of the steering 
wheel, etc. 
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TITLE: Device for stabilizing vehicle attitude in terminal portion of 
countersteering state by reducing vehicle yaw moment produced by yaw moment control 
mechanism 
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FOREIGN PATENT DOCUMENTS 



FOREIGN- PAT-NO 



PUBN-DATE 



COUNTRY 



US-CL 



6-270828 



September 1994 



JP 



ART-UNIT: 318 

PRIMARY-EXAMINER: Cummings; Scott 

ATTY-AGENT-FIRM: Cushman Darby & Cushman IP Group of Pillsbury Madison & Sutro LLP 



A vehicle attitude control device including a yaw moment control mechanism for 
giving a yaw moment to the vehicle and controlling the yaw moment, and a controller 
for controlling the yaw moment control mechanism in a normal target follow-up 
control mode so that the actual yaw rate detected by a yaw rate sensor coincides 
with a target value determined on the basis of an angle of rotation of a steering 
wheel detected by a steering wheel angle sensor, and wherein a yaw moment reducing 
device is provided for reducing the yaw moment to be given to the vehicle by the 
yaw moment control mechanism, to a reduced value smaller than a normal value to 
which the yaw moment is controlled in the normal target follow-up control mode. The 
yaw moment reducing device is operated in at least a second phase of a 
countersteering period following a first phase which is initiated by vehicle 
operator's countersteering manipulation of the steering wheel upon slipping of rear 
wheels of the vehicle during vehicle turning outwardly of the turning direction so 
as to countersteer the vehicle. 

11 Claims, 19 Drawing figures 
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L8: Entry 3 of 5 



File: USPT 



Sep 1, 1998 



DOCUMENT-IDENTIFIER: US 5799745 A 

TITLE: Device for stabilizing vehicle attitude in terminal portion of 
countersteering state by reducing vehicle yaw moment produced by yaw moment control 
mechanism 



Brief Summary Text (6) : 

In the vehicle attitude control device of the type indicated above, a control 
system whose input is the steering wheel rotation angle and whose output is the 
target yaw rate generally has a first-order time lag, and uses a time 
constant .tau. in a transfer function describing this first-order time lag control 
system. This time constant t is a fixed constant value. On the other hand, JP-A-6- 
270828 discloses a vehicle attitude control device in which the time constant .tau. 
is a variable which is relatively small when the steering wheel which has been 
rotated to a given position in one direction and held at that position for some 
time is further rotated in the same direction, and is relatively large when the 
steering wheel which has been rotated in one direction and held at the given 
position is rotated in the reverse direction. The vehicle attitude control device 
disclosed in this publication is adapted to control the rear steering angle 
(steering angle of the rear wheels) so that the actual yaw rate of the vehicle 
coincides with the target yaw rate. When the rotation angle of the steering wheel 
is increased, the target yaw rate and therefore the rear steering angle will change 
in quick response to a rapid increase of the steering wheel rotation angle, so that 
the vehicle can turn with a high response to the operator ! s manipulation of the 
steering wheel to turn the vehicle. When the rotation angle of the steering wheel 
is reduced by rotating the steering wheel in the direction opposite to the 
direction in which the steering wheel has first been rotated, the response of the 
target yaw rate and the rear steering angle is relatively low so that the vehicle 
attitude can be rapidly stabilized or the actual yaw rate of the vehicle can be 
stabilized with a high response to the operator's manipulation of the steering 
wheel to stabilize the vehicle attitude. 

Brief Summary Text (9) : 

As indicated in the graph of FIG. 12, the vehicle first enters a "gripping period" 
during which the tires of the vehicle stably grip the road surface without slipping 
therebetween and during which the running direction of the vehicle V. relatively 
accurately corresponds to the rotation angle or angular position of the steering 
wheel, so that the vehicle can turn so as to clear the obstacle B. In this gripping 
period, the actual yaw rate of the vehicle accurately corresponds to the rotation 
angle of the steering wheel. The gripping period is defined as a period during 
which the steering wheel is in a normal steering state. 



1. A vehicle attitude control device comprising a steering wheel angle sensor for 
detecting a rotation angle of a steering wheel which is operated by an operator of 
the vehicle to steer front wheels of the vehicle, a yaw rate sensor for detecting 
an actual value of a yaw rate of the vehicle, a yaw moment control mechanism for 
giving a yaw moment to the vehicle and controlling said yaw moment, and a 
controller for controlling said yaw moment control mechanism in a normal target 
follow-up control mode so that the actual value of the yaw rate detected by said 



CLAIMS : 
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yaw rate sensor coincides with a target value of the yaw rate which is determined 
on the basis of the rotation angle of the steering wheel detected by said steering 
wheel angle sensor, wherein an improvement comprises yaw moment reducing means for 
reducing the yaw moment to be given to the vehicle by said yaw moment control 
mechanism, to a reduced value smaller than a normal value to which the yaw moment 
is controlled in said normal target follow-up control mode under the control of 
said controller, said yaw moment reducing means being operated in at least a second 
phase of a countersteering period following a first phase of said countersteering 
period, said countersteering period being initiated by countersteering manipulation 
of said steering wheel by said operator upon slipping of rear wheels of the vehicle 
during turning of the vehicle outwardly of a direction of said turning so as to 
countersteer the vehicle, said countersteering manipulation including a rotation of 
said steering wheel in said first phase so that said front wheels are oriented 
outwards with respect to said turning direction of the vehicle, and a rotation of 
said steering wheel toward a neutral position thereof in said second phase. 
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REPRESENTATIVE-FIGURES: 3 



ABSTRACT : 



A new and novel device for controlling a steering characteristic of a vehicle such 
as automobile so as to enhance an effect of suppressing a change in a behavior of 
the vehicle body due to a difference between driving and braking forces on the left 
and right wheels is characterized in that the device makes an amount of controlling 
the steering characteristic smaller as an index indicating an amount of a shift of 
vertical loads between the left and right wheels is increased. The steering 
characteristic is modified through controlling steering assist torque or a steering 
angle of the steered wheels. The steering assist by the steering control device is 
fully effective when the vehicle is running on a straight road having surfaces of 
different frictional coefficients while less effective on a curved road having a 
uniform frictional surface, preventing undesirable and unexpected modification of 
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L5: Entry 1 of 1 



File: USPT 



Jun 2, 1987 



DOCUMENT-IDENTIFIER: US 4669745 A 

TITLE: Apparatus for controlling steering angle of rear wheels of a vehicle 



Detailed Description Text (81) : 

The motion converting mechanism in the gear box 3, designed for rotating the 
connecting shaft 21 in response to the rotation of the steering wheel 1, will be 
described in detail hereinunder with reference to FIG. 13A. The linkage 4 has a 
rack 3a formed thereon along the length thereof. The rack 3a meshes with a pinion 
21a formed on the connecting shaft 21. The arrangement is such that, when the 
steering wheel 1 is rotated counter-clockwise, the linkage 4 moves to the right as 
viewed in the Figure, so that the connecting shaft 21 is rotated counter-clockwise, 
i.e., in the same direction as the rotation of the steering wheel 1. 

Detailed Description Text (83) : 

As will be understood from the foregoing explanation with reference to FIGS. 13A 
and 13B, the linkage 4 and the linkage 14 are adapted to be moved linearly in 
opposite directions in response to the rotation of the connecting shaft 21 and the 
final connecting shaft 28. Thus, the motion converting mechanisms in both gear 
boxes 3 and 13 are arranged to produce linear motions in opposite directions in 
response to the same rotary motion. 

Detailed Description Text (93): 

The operation and advantages of the fifth embodiment incorporating the rear wheel 
steering judging mechanism II described hereinbefore will be explained hereinunder 
with reference to FIGS. 14C, 14D and 14E, on an assumption that the input shaft 301 
is rotated by an angle . theta . . sub . in (t) counter-clockwise, i.e., in the direction 
of the arrow, in response to a counter-clockwise rotation of the steering wheel 1 
by an angle . delta .. sub . h (t) . 
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File: USPT 



Jun 2, 1987 



DOCUMENT-IDENTIFIER: US 4669745 A 

TITLE: Apparatus for controlling steering angle of rear wheels of a vehicle 



Brief Summary Text (22) : 

With this arrangement, the damping force of the dash pot is automatically 
controlled in response to the change in the state of running of the vehicle, in 
such a way as to automatically adjust the direction and angle of steer of the rear 
wheels, thus optimizing the running properties of the vehicle. Namely, when the 
vehicle is running at a low speed, the front wheels and the rear wheels are steered 
in opposite directions such as to improve the turning performance of the vehicle, 
whereas, during high-speed running of the vehicle, the rear wheels are steered in 
the same direction as the front wheels such as to avoid any drastic increase in the 
sensitivity in response to the steering input, thus improving the steering 
stability. In addition, when the vehicle is running at a medium speed, the 
direction of steer of the rear wheels is controlled in accordance with the speed of 
operation of the steering wheel such that, when the steering wheel is being 
operated quickly, the steering gain is increased to increase the response to the 
sharp turning steering input, while, when the steering wheel is being operated 
gently, the steering gain is decreased to prevent any yaw and oscillation of the 
vehicle, thus improving the running stability during straight running of the 
vehicle . 

Detailed Description Text (19) : 

As will be understood from the foregoing description, the direction and the 
distance of movement of the output shaft with respect to the movement of the first 
and second members are varied in accordance with the value of the complex 
frequency. More specifically, according to this form of the invention, the first 
member is moved in response to the operation of the steering wheel and, at the same 
time, the second member is moved in the direction counter to the direction of 
movement of the first member, so that the direction of movement of the output shaft 
is changed in accordance with the speed of operation of the steering wheel, i.e., 
in accordance with the value of the angular frequency of movement of the steering 
wheel, whereby when the steering wheel is being operated at high speed, the rear 
wheel steer angle is generated in the same direction as the steer angle of front 
wheels, whereas, when the steering wheel is being operated gently, the rear wheel 
steer angle is formed in the same direction as the front wheels. When the rear 
wheel steer angle is generated in the direction counter to the front wheels, front 
wheel steer angle and the rear wheel steer angle are generated substantially 
concurrently so that the front and rear wheels produce respective forces. These 
forces in combination produce a yawing moment which tends to turn the vehicle in 
one direction, thus producing an effect eguivalent to that attained by an increase 
in the steering gain which is the ratio of angle of steer of the steerable wheel to 
the angular displacement of the steering wheel. Namely, in this case, the effective 
steer angle of wheels of the vehicle is considered equivalent to the sum of the 
front wheel steer angle and the rear wheel steer angle, so that the response to the 
steering input is improved remarkably. Conversely, when the rear wheel steer angle 
is generated in the same direction as the front wheels, the effective steer angle 
of the steerable wheels of the vehicle is equivalent to the difference between the 
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steer angles of the front and rear wheels, so that the steering gain is decreased 
to provide a higher steering stability during straight running of the vehicle. 

Detailed Description Text (23) : 

Therefore, according to the invention, the first member is moved in response to the 
operation of the steering wheel, while the second member is moved in the direction 
counter to the direction of movement of the first member, thus changing the 
direction of movement of the output shaft in accordance with the speed of operation 
of the steering wheel, i.e., the value of the angular frequency of movement of the 
steering wheel, whereby when the steering wheel is being operated at high speed, 
the rear wheel steer angle is generated in the same direction as the steer angle of 
front wheels, whereas, when the steering wheel is being operated gently, the rear 
wheel steer angle is formed in the same direction as the front wheels. When the 
rear wheel steer angle is generated in the direction counter to the front wheels, 
front wheel steer angle and the rear wheel steer angle are generated substantially 
concurrently so that the front and rear wheels produce respective forces. These 
forces in combination produce a yawing moment which tends to turn the vehicle in 
one direction, thus producing an effect equivalent to that attained by an increase 
in the steering gain which is the ratio of angle of steer of the steerable wheel to 
the angular displacement of the steering wheel. Namely, in this case, the effective 
steer angle of wheels of the vehicle is considered equivalent to the sum of the 
front wheel steer angle and the rear wheel steer angle, so that the response to the 
steering input is improved remarkably. Conversely, when the rear wheel steer angle 
is generated in the same direction as the front wheels, the effective steer angle 
of the steerable wheels of the vehicle is eguivalent to the difference between the 
steer angles of the front and rear wheels, so that the steering gain is decreased 
to provide a higher steering stability during straight running of the vehicle. 

Detailed Description Text (27) : 

Thus, in this third form of the invention, the control means operates, upon judging 
the speed of operation of the steering wheel, to switch the flow passage in the - 
control valve of the actuator such that the rear wheel steer angle is generated in 
the direction counter to the front wheels and in the same direction as the front 
wheels, respectively, when the steering wheel is being operated quickly and gently. 
In consequence, the hydraulic pressure generated in the hydraulic pressure 
generator driven by the engine is supplied to and discharged from two chambers in 
the piston, respectively. The two chambers in the cylinder are separated from each 
other by the piston to which is fixed the linkage which in turn is connected to the 
rear wheels. Therefore, the rear wheels are steered by the linkage which is moved 
by the movement of the piston caused by the pressure differential across the 
piston. When the rear wheel steer angle is generated in the direction counter to 
the front wheels, front wheel steer angle and the rear wheel steer angle are 
generated substantially concurrently so that the front and rear wheels produce 
respective forces. These forces in combination produce a yawing moment which tends 
to turn the vehicle in one direction, thus producing an effect equivalent to that 
attained by an increase in the steering gain which is the ratio of angle of steer 
of the steerable wheel to the angular displacement of the steering wheel. Namely, 
in this case, the effective steer angle of wheels of the vehicle is considered 
equivalent to the sum of the front wheel steer angle and the rear wheel steer 
angle, so that the response to the steering input is improved remarkably. 
Conversely, when the rear wheel steer angle is generated in the same direction as 
the front wheels, the effective steer angle of the steerable wheels of the vehicle 
is equivalent to the difference between the steer angles of the front and rear 
wheels, so that the steering gain is decreased to provide a higher steering 
stability during straight running of the vehicle. 

Detailed Description Text (68): 

As will be understood from the foregoing description, according to the third 
embodiment of the invention, the rear wheel steer angle is formed in the direction 
counter to the direction of steer of the front wheels when the vehicle is running 
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at low speed, thus improving the turning performance of the vehicle, whereas, when 
the vehicle is running at high speed, the rear wheels are steered in the same 
direction as the front wheels thus avoiding any drastic increase in the turning 
sensitivity of the vehicle, thereby assuring a high steering stability. In 
addition, when the vehicle is running at a medium speed, the direction of steer of 
the rear wheels is controlled in accordance with the speed of operation of the 
steering wheel, such that the steering gain is increased to improve the response to 
the steering input for turning the vehicle when the steering wheel is being 
operated quickly, whereas, when the steering wheel is being operated slowly, the 
steering gain is decreased to prevent yaw and fluctuation of the vehicle thereby 
attaining a high running stability during straight running of the vehicle. 

Detailed Description Text (69): 

A steering operation during running at high speed causes a large yaw rate, as well 
as a large lateral acceleration. It is, therefore, possible to control the cross- 
sectional area of the orifice by making use of the yaw rate or the lateral 
acceleration as the physical amount relating to the vehicle speed, in place of the 
vehicle velocity explained before. FIG. 10A shows an example of a yaw rate detector 
which is used for the purpose of detection of the yaw rate. As will be seen from 
this Figure, the yaw rate detector is composed of a rate gyro 251 and an electric 
system 252. The rate gyro 251 is fixed to the chassis 30 at a position of centroid 
of the latter and is designed for detecting the yaw rate r which is the angular 
velocity of the vehicle body 30 about a vertical axis. The electric system 252 is 
adapted to supply a voltage to the rate gyro 251 and^to^produee a yaw rate signal 
by amplifying the signal from the rate gyro 251. The Sryaw rate Signal is delivered 
to the microcomputer 130 as shown in FIG. 8A. The rate-gyro 25l and the electric 
system 252 are arranged such that the yaw rate signal takes a positive value when 
the yaw rate r is produced by clockwise yaw of the vehicle about a vertical axis in 
response to clockwise rotation of the steering wheel 1, and a negative value when 
the yaw rate r is produced by counter-clockwise yaw of the vehicle about the 
vertical axis in response to counter-clockwise rotation of the steering wheel 1, as 
shown in FIG. 10B. The microcomputer 130 operates to maximize and minimize the 
cross-sectional area of the orifice when the absqlute_y_alue of the yaw rate signal 
is large and small, respectively, whereby the steer angle of^ the rear wheel is 
controlled as in the case of the second embodiment. 

Detailed Description Text (169) : 

Thus, in this ninth embodiment of the invention, the rear wheel steer angle is 
formed in the counter direction to the direction of steer of the, front wheels such 
as to improve the turning performance of the vehicle whenever the vehicle is 
running at low speed, whereas, when the vehicle is running at high speed, the rear 
wheel steer angle is formed in the same direction as the front wheels such as to 
prevent any drastic increase of the sensitivity to the turning steering input, 
thereby improving the steering stability. On the other hand, when the vehicle is 
running at medium speed, the direction of the rear wheel steer angle is controlled 
in accordance with the speed of rotation of the steering wheel such that, when the 
steering wheel is being operated quickly, the steering gain is increased to improve 
the response to' the steering input for quick turning of the vehicle, while, when 
the steering wheel is being operated slowly, the steering gain is decreased to 
prevent the yaw and fluctuation of the vehicle thereby improving the running 
stability during straight running of the vehicle. 

CLAIMS: 

18. An apparatus for controlling steer angle of rear wheels of a vehicle according 
to claim 14, wherein said physical amount is a yaw rate or a lateral acceleration 
of said vehicle. 
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ABSTRACT: 

A rear wheel steer angle controlling apparatus for vehicles having steerable front 
and rear wheels, adapted for controlling the steer angle of rear wheels in response 
to the operation of the steering wheel for steering the front wheels. When the 
steering wheel is operated quickly, a rear wheel steer angle is formed in the 
counter direction to the direction of the front wheel steer angle, so that the 
response to the steering input for turning the vehicle is improved. Conversely, 
when the steering wheel is operated slowly, a rear wheel steer angle is formed in 
the same direction as the front wheel steer angle, thus enhancing the stability of 
the vehicle running straight. When the vehicle is running at a high speed, the rear 
wheel steer angle is formed always in the same direction as the front wheel steer 
angle regardless of the speed of operation of the steering wheel, so that the 
steering stability during high speed running is improved. When a yawing moment is 
generated due to a disturbance such as lateral wind, the rear wheel steer angle is 
automatically controlled in such a manner as to negate the yawing moment, thus 
compensating for the lateral displacement of the vehicle without requiring 
correcting steering operation by the driver. 
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Detailed Description Text (238) : 

As will be seen from FIG. 16A, the yaw rate detector II. sub. B has a rate gyro 1251 
and an electric system 1252. The rate gyro 1251 is fixed to the centroid position 
of the vehicle chassis 15 and is adapted to detect the angular velocity (yaw 
angular velocity or rate) of rotation of the chassis about a vertical axis. The 
electric system supplies the rate gyro with electric voltage and amplifies the 
output signal from the rate gyro 1251 thus forming and delivering a yaw rate signal 
to the multiplier amplifier circuit III. sub. B of the signal processing circuit III. 
The yaw rate signal takes the form of a positive voltage signal when the vehicle 
turns clockwise about the vertical axis in response to clockwise rotation of the 
steering wheel 1, and the form of a negative voltage when the vehicle turns 
counter-cloc kwise about the vertical axis in response to the counter-clockwise 
'^j^^M^^f'^^s^e'BV^nq-' wheel 1. Thus, the polarity of the yaw rate signal is 
determined by the rate gyro 1251 and the electric system 1252. The yaw rate signal 
is formed not only when the vehicle is turned intentionally in response to the 
steering operation but also when the vehicle is turned by an external d isturba nce . 
The relationship between the turning direction and the polarity of th^^'w'rate is 
the same as that in the case of the intentional turning in response to the "steering 
operation. 
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